Two new monosulfated triterpene glycosides, magnumosides B 3 (1) and B 4 (2) and one new disulfated triterpene glycoside, magnumoside C 3 (3) have been isolated from the tropical Indo-West Pacific sea cucumber Neothynidium (=Massinium) magnum (Phyllophoridae, Dendrochirotida) collected in the Vietnamese shallow waters. The structures of the glycosides were elucidated by 2D NMR spectroscopy and mass-spectrometry. All the isolated glycosides are characterized by the non-holostane type aglycones having 18(16)-lactone and 7(8)-double bond and differing from each other by the side chains structures and the quantity of sulfate groups in the carbohydrate chains. The cytotoxic activity of the compounds 1-3 against mouse spleen lymphocytes and ascite form of mouse Ehrlich carcinoma cells, human colorectal carcinoma DLD-1 as well as their hemolytic effects have been studied. Magnumoside B 4 (2) greatly suppressed the colony formation and decreased the size of colonies of DLD-1 cancer cells at non-cytotoxic concentrations. The study on synergism of effects of radiation and compounds 1-3 on proliferation of DLD-1 cells showed that the tested compounds almost equally enhanced antiproliferative effect of radioactive irradiation.
The sea cucumber Neothyonidium (=Massinium) magnum, collected in shallow waters near Vietnam shore contained very complicated mixture of the glycosides. As continuation of the investigations of chemical composition of this species herein we report the isolation and structural elucidation of four new sulfated triterpene olygoglycosides, magnumosides B 3 (1), B 4 (2) and C 3 (3) .
The concentrated ethanolic extract of N. magnum was chromatographed on a Polychrom-1 (powdered Teflon, Biolar, Latvia) in 50% EtOH and on Si gel columns using CHCl 3 /EtOH/H 2 O (100:100:17) and (100:125:25) as mobile phases. The obtained fractions were subsequently subjected to HPLC on a reversed-phase semipreparative Supelco Ascentis RP-Amide (10  250 mm) column and analytical Diasfer C-8 (4.6  250 mm) column to give magnumosides B 3 (1) (9.6 mg), B 4 (2) (13.4 mg) and C 3 (3) (3.7 mg). The structures of the glycosides were elucidated by extensive analysis of their 1 H, 13 C NMR, 1D TOCSY and 2D NMR ( 1 H 1 H COSY, HMBC, HSQC, ROESY) spectra, and confirmed by HR ESI mass spectrometry.
The 1 H and 13 C NMR spectra of carbohydrate parts of magnumosides B 3 (1) and B 4 (2) were coincident to each other and to those of magnumosides B 1 and B 2 indicating the identity of carbohydrate chains of these glycosides [1] . The presence of four characteristic doublets at  H 4.65-5.21 (J = 7.3-8.0 Hz) in the 1 H NMR spectra of the carbohydrate chains of 1, 2 correlated by the HSQC spectra with the signals of anomeric carbons at  C 104.4-104.8 were indicative of a tetrasaccharide chain and -configuration of glycosidic bonds. The 1 H 1 H COSY and 1D TOCSY spectra of 1, 2 showed the signals of four isolated spin systems assigned to two xylose, one quinovose and 3-O-methylglucose residues. The positions of interglycosidic linkages were elucidated by the ROESY and HMBC spectra of 1, 2 ( (1) . Additionally, fragmentation pattern, characteristic of the glycosides, having 18(16)-lactone ring in the aglycones, was observed [1] . The cleavage of the ring B (by C-5/C-6 and C-9/C-10 single bonds) of the aglycone of 1 led to the appearance of the fragment ion-peak at m/z 805. 3 Finally, the loss of the aglycone fragment (the ring A with three methyl groups) with the oxygen atom of glycosidic bond led to the appearance of the ion-peak at 
The analysis of the 1 H and 13 C NMR spectra of the aglycone part of magnumoside B 4 (2) showed the similarity of its polycyclic nucleus to that of 1 indicating the presence of 18(16)-lactone moiety together with 7(8)-double bond and hydroxylated C-20 position ( Table 3 ). The protons assignable to the side chain of 2 formed an isolated spin system from H-22 to H-27 in the 1 characteristic of the sulfated by C-4 and C-6 monosaccharide residues, correspondingly. These data indicated that the carbohydrate chain of magnumosides of the group C was disulfated [1] . The aglycone moiety of magnumoside C 3 (3) was identical to that of magnumoside B 3 (1) due to the coincidence of their NMR spectra ( Table 1 ). The NMR spectra of the aglycone moiety of magnumoside C 4 (4) were coincident to those of magnumoside B 4 (2) ( Table 2) indicating the identity of the aglycones of the glycosides.
Three new triterpene glycosides 1-3 having non-holostane aglycones with non-shortened side chains and tetrasacharide carbohydrate chains with one or two sulfate groups have been isolated from the sea cucumber Neothyonidium (=Massinium) magnum. Obviously, in the series of magnumosides B 3 (1)  C 3 (3) the appearance of the second sulfate group in carbohydrate chain of 3, is a final stage of biosynthetic transformations of the glycosides.
The cytotoxic activities of magnumosides B 3 (1), B 4 (2) and C 3 (3) against mouse spleenocytes and ascite form of mouse Ehrlich carcinoma cells as well as hemolytic action against mouse erythrocytes have been studied ( Table 5 ). The sensitivity of the cells to the action of the glycosides decreased in the row: erythrocytes  spleenocytes  Ehrlich carcinoma cells. Magnumosides B 4 (2) having 24(25)-double bond in the aglycones side chain is more active in all tests in comparison with magnumosides B 3 (1) and C 3 (3) having terminal double bond in the side chain. Disulfated glycosides 3 demonstrated lesser hemolytic and cytotoxic action than corresponding monosulfated compounds 1, 2 that is in good agreement with earlier known fact, that sulfate groups attached to a C-6 position of terminal glucose and 3-O-methylglucose residues usually decrease activity [3] . The effect of the compounds 1-3 on cell viability of human colorectal adenocarcinoma DLD-1 cells has been studied. DLD-1 cells were treated with various concentrations of 1-3 (0-100 µM) for 24 h in order to determine cytotoxic activity of the investigated compounds against human colorectal adenocarcinoma. It was demonstrated that only magnumoside B 4 (2) possessed cytotoxicity against DLD-1 cells with IC 50 value of 34.3 µM. Magnumoside B 3 (1) and magnumoside C 3 (3) did not decreased cell viability at dose up to 100 µM (Table 6 ). Thus, for further experiments we used the investigated compounds at concentrations which are lower than IC 50 . The effect of the glycosides 1-3 on formation and growth of colony of human colorectal adenocarcinoma cells has been investigated. We examined the effect of 1-3 on the colony formation of DLD-1 cells using soft agar assay. It was found that magnumoside B 4 (2) at nontoxic dose (10 µM) decreased the number and size of colonies of DLD-1 cells by 67% and 81%, respectively (Figures 2A, B) . The magnumoside B 3 (1) and magnumoside C 3 (3) inhibited spontaneous colony formation by 18% and 9%, respectively, ( Fig  2A) and, at the same time, they slightly reduced colonies size of DLD-1 cancer cells by 8% and 4%, respectively, ( Figure 2B ).The synergism of radiation and the compounds effects on proliferation Triterpene glycosides from Neothyonidium magnum Natural Product Communications Vol. 12 (10) 2017 1581 and colony formation of human colorectal adenocarcinoma cells has been studied. At first, the individual effect of radiation (4 Gy) or the compounds at concentration 2 µM on colony formation of DLD-1 cells was checked. The number and size of colonies of DLD-1 cells were found to be decreased by 7% and 67%, respectively, after radiation exposure at dose of 4 Gy. The tested compounds did not influence the process of colonies formation at the dose of 2 µM. Moreover, the synergism of effects of radiation (4 Gy) and the compounds 1-3 (2 µM) was not observed (data not shown). On the other hand, the investigated the compounds enhanced antiproliferative effect of radiation. The radiation exposure of cancer cells had lead to decrease the cell proliferation rate by 19% ( Figure 3 ). The magnumoside B 3 (1), magnumoside B 4 (2), and magnumoside C 3 (3) possessed comparable inhibitory activity in this experiment; they enhanced the inhibitory effect of radiation on proliferation of DLD-1 cancer cells on 4, 11 and 9%, respectively (Figure 3 ). 
Experimental

Splenocytes and mouse ascite Echrlich carcinoma cell culture:
The spleenocytes from CD-1 line mice were used. The spleen was isolated from mice and homogenized. The spleenocytes were washed triply and resuspended with RPMI-1640 medium contained gentamicine 8 g/mL (Biolot, Saint Petersburg, Russia). The museum tetraploid strain of murine ascite Ehrlich carcinoma cells from the All-Russian cancer center RAMS (Moscow, Russia) was used. The cells of ascite Ehrlich carcinoma were separated from ascites, which were collected on day 7 after inoculation in mouse CD-1 line. The cells were washed of ascites triply and then resuspended in liquid media DMEM with L-Glutamine (Biolot, Saint Petersburg, Russia).
Cytotoxic activity against splenocytes and mouse ascite Echrlich carcinoma cells:
The solutions of tested substances in different concentrations (20 µL) and cell suspension (200 µl) were added in wells of 96-well plate and incubated over night at 37°C and 5% CO 2 . After incubation the cells were sedimented by centrifugation, 200 µL of medium from each well were collected and 100 µL of pure medium were added. Then 10 µL of MTT solution 5 µg/mL (Sigma, St. Louis, USA) were added in each well. Plate was incubated 4 h, after that 100 µL SDS-HCl were added to each well and plate was incubated at 37°C 4-18 h. Optical density was measured at 570 nm and 630-690 nm. The activity of the substances was calculated as the ratio of the dead cells to general cells amount (ED 50 ). Typicoside A 1 [4] and cucumarioside A 2 -2 [5] were used as positive controls.
